Abstract. The Argentine ant, Linepithema humile, adjusts its exploratory behaviour according to group size. Colonies of three different sizes were allowed to explore novel, empty arenas of three different sizes. Ants were tracked on videotape using a computerized image analysis system. At high densities, the shape of searchers' paths becomes more convoluted; at low densities, paths are more linear. Previous theoretical work shows that this relation between individual path shape and group size maximizes the discovery rate of the group as a whole. Temporal patterns were examined ig density of ants in the novel arena, path shape, and the rate at which area covered by the group expanded. The density of ants in the novel arena increased over the course of 40 min of exploration, but there were no significant temporal patterns of path shape. The area covered by exploring ants increased more rapidly early in the exploration (after 5 min in the novel arena) than later on (after 20 min). The results show that individual ants adjust the shape of their paths in a way that maximizes the discovery rate of the group as a whole. This provides an intriguing new example of how individuals, each acting independently, can generate group-level behaviour. 
Abstract. The Argentine ant, Linepithema humile, adjusts its exploratory behaviour according to group size. Colonies of three different sizes were allowed to explore novel, empty arenas of three different sizes. Ants were tracked on videotape using a computerized image analysis system. At high densities, the shape of searchers' paths becomes more convoluted; at low densities, paths are more linear. Previous theoretical work shows that this relation between individual path shape and group size maximizes the discovery rate of the group as a whole. Temporal patterns were examined ig density of ants in the novel arena, path shape, and the rate at which area covered by the group expanded. The density of ants in the novel arena increased over the course of 40 min of exploration, but there were no significant temporal patterns of path shape. The area covered by exploring ants increased more rapidly early in the exploration (after 5 min in the novel arena) than later on (after 20 min). The results show that individual ants adjust the shape of their paths in a way that maximizes the discovery rate of the group as a whole. This provides an intriguing new example of how individuals, each acting independently, can generate group-level behaviour. Social insects provide compelling examples of collective behaviour. Individuals, each using only local information, work together to perform effectively as a group. Social insects, like many vertebrates, forage in groups. Foraging behaviour varies with group size in vertebrates (e.g. Caraco 1979 Caraco , 1980 Giraldeau 1988; Packer et al. 1990; Lott 1991) , and with colony size in social insects (e.g. Gordon 1991 Gordon , 1992 . We know little, however, about what decisions individual foragers make to alter their behaviour in response to group size, and whether these decisions contribute to the foraging success of the group as a whole.
How foragers move will determine the probability of finding food (Bell 1991; Benhamou 1994) . For ants, movement patterns determine the probability of finding anything. Ants have very poor vision and rely mostly on chemical cues; to perceive an event, an ant must come close to it or to the cloud of odour it emits. Thus ants move around, not only to search for food, but also to monitor all aspects of their environment. When an ant encounters a noteworthy event, such as a food source, intrusion or disturbance, it can communicate its discovery to its nestmates. The paths of Correspondence: D. M. Gordon, Department of Biological Sciences, Stanford University, Stanford, CA 95405-5020, U.S.A. (email: gordon@ants.stanford.edu). moving ants create a network that covers a region. As the number or density of searchers varies, the network of paths may have to expand or shrink to cover space effectively. In this study I examined whether ants adjust the shape of their paths as group size varies, to increase the likelihood that if something important occurs, some ant will find it.
Searching Behaviour in Individuals and Groups
Are individual ants capable of adjusting their path shapes to maximize discovery rates for the group of searching ants as a whole? Detailed studies of the movements of individual ant foragers show that ants searching for food move differently from ants retrieving food (e.g. Wehner et al. 1983) . Recent studies showed that foraging ants adjust searching behaviour in response to the distribution and durability of food sources (Leonard & Herbers 1986; Fourcassie et al. 1992; Traniello & Kozol 1992; Fourcassie & Traniello 1993 , 1994 . Here I asked whether ants adjust path shape in the short term (< 1 h) in response to the numbers of other ants participating in a bout of exploration.
From the pioneering work of Berg (1953) 
